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PURPOSE: To obtain tha tHad rm*fng twvbg 
snttMctariiJ and wttkmoijl 
hMHiwUn0 n mtxtur# of s potyoMIn 



CONSTITUTION: 0.01% (on ■ dry basis} to ■ saturation 
amount of at least on* metal (a) having ■ ganrt cMal 
aalactad from among silver, coppar, sine and 



tin to imotporatad ki porous ateU» (b) having a high 
surface ana* and an Ion exchange capacity of not lower 
than 1moo/g on a dry baste, and the mixture Is activated 
by healing to obtain an activated flne zaoifcs powder 
(B) having a water content of not higher than 5% and an 
average panicle aba of not larger than 10um. A 
poryctafln raaln (A) (a-0., PE) ia mbcad wHh the 
osmponant B to obtaki a mixture having an antibacterial 
zsoUta content of 0.05% on a dry basis. The mixture b 
treated at 300*C or lower to disperse the cornpo n ant B In 
the cornponant A. 
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i . J?*)co&f* 

tit tS £ 6 G* C Ri /j e 86 «■ £ * 5 
tf U * U 7 -r > ft £ ® & J{? f* & (/ 

* CO S 5 iS 

2 . a n a * <o r so 

h€-^S<£fc 0.05 % tfilT 

5 5 H 85 f s b 1/ tC K /j tr 1)6 €■ ft -) -5 tf U U 7 
<■ > « 8 SB IS fl? {* . 

2) e®fTffi^^ir*£giiLTS. a. 8 a . 

6 £5 5- -< * > tt 3! X- « ft L T ^ * tf -t -J ■< h «• 
SffOT'i5VS5»ant53lgRl3!1 $ £ tt 0) ft ffi 
£ 5 C/IC Sfi h tr ft «" # 7 * tf U * V 7 < > & 
• r S * il? (* . 

3 ) t? * 5 m» a ® fnrj 6 ? .& £ a <73 » 
a tf o.oi % ( *. * sm» ) />> o a m a a r qji k 
» 6 « n « f : w » a* in i mx«jH2Wffi«o) tf 



'J A U 7 -f >*«B«»». 

4) t ; ^7-f h/jil teq/ » ( j** Si? ) « ± 

18 HI 3f! 1 IB t> b ?fl 3 m O ^ vn /i> - o c K« 
<D*r'J*U7-r>«6)flBfSJBtt 0 

5) tf^^-Ch/r^JSe^SlO^mUTcOrStl 

y * # 05 Jft S2 tt o 

6 ) .if u * u 7 -<• > M <3 38 tf u x ? u > j r ; 

« 7 7 a tT U > T- » 4 M a * © J6 IB K 1 « 
- 3! 5 /fl CO f ^ n /:< - o IC K IX O « « r « iU „ 
7) -<tf>2:&??«atfl aeg/ » ( JS * S ^ ) 

%UTtL, tfo^cosp^Krd^tOx/rriUT 

cafnuTHttfTf^-f h is a ft a s) :* t tf 

^ffltfifi6*4'^'i<<ttj 0.05 % ( JK * 3 »P ) 



- 3 ! ! - 



BKZXEZ33SX1 



300X: IX TWiSlS WT 5UU U T a U A 5> 

-< t- € <k 'j a u i < > ft si ss <t> w: ft is <? u & i 

R -fr & O . la iS & -3 1/ c W /j tr f£ -& ti V Z> -i' <) 

8 ) ."K y * U 7 > ft S) 88 ft X U 1 * U > J: tz 

K ;K y r □ t: u > T « «» w hm * © « Di sn 7 in 

E*S©frtifik6t/CftJj£te*6Tr&«ft?rtt 

3. r w ® » a & s «n 

[ *«±oWfflft» I 

^JiWtttaSS^evicKi/jtrfli^^irft^'j^ 

l- fc tf * 5 -f h$SfiUXfcatf®k5tfk:Wj>j 
3 77 f i ; C m ? a t) © T- 36 ft . 

[ttxwawat/^toisiffliS] 

B*af(T-R4. Hx.«7vA/^yi/-t-'J)PE 
CUS/^t'iSW^S^nTl^. -Y > 7 U - -> zj 
>SCJ:oXPE7-rA//»*Htk»«CRia^4Rl 
C U ? ~ K ft ft f . L/>9?f ^, a 

?3nptl , XfS/l ; Sjf . *-J?PRS3um«©8 
»ff)LDPE5iailDPE ( R* , tfi«, 

fi &t ti M » *• A S T V! G-21©7j«i:i*BJLX 

ssutt:^, ;j tr © r » /? <*j n © is je « i: o 

$ -t fS jd © ?C < -ir >) 7 a c' u > ( P P ) is , -t- 
©it®/* ceo - o.9i r nm WAS Mix- « H < 

PI « ic tt S M Sfi . S! * Ms . « «5 © tt M « H 9 ? 

9 Z?,ft$lMS tzUZ'J •/ 7Slt LI'SIB? tU; 

o. *£PP©j£fcttJittr>/stti&^ti©-3K© 
k 45 tc . a ft •? i* *6 fB s n a . a 6 1: p p * re 
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itfOiiJ^USjnn^. c n # rc © ft * © 
7* 7 ^ t- v i © m ia r- ii c n m /> t a a // it i* 

IC A i X * X ^ a Jfi W X" tfj 2> „ 77;f-/Kl3 
51 IBM. SSSI- M lb it fll » * iR 

«. iH/W. B&flS. IESfl5tfS»3 n 

Tl^. J 7 5 ^ y ? © >#. JI? M I © © £ X" « 
»*, KftWitffl. IS&flL «3?/YIS©Mfllf> S 

5 » * 5 w x ^ lb b t> ->r ^ . 
.-rc'ji^uvtPEJcu, LOPE^i 1 u 

& tzVUZ 6}fE £1>T & fit} T&mz 
l^fto PE©«iBtt. (S ^6(/«C»)i5lt 
?Wtt!30S8iiiPE5)HfJ, ft^Sftrn. ■ je 
t WSIM fc 0 , J fc « !5 /II © « ffl IC J; 

ORfiht^ft. PE^JBM?3«5:UXKl%, Ml. 

ftmamma nx sj k> , c n © ff as u , «ai/SJB 

tffTtonr^ft. £C*T-flK0>PPfB©SZl!ltD 

«©PP«R> *A?lX«lBb. ens©!*© 
(♦©/»Cfi5ttta»*ASTM G - 2 1 © /J ri IC 

iP»ux3?fi8bfc<tc^. »er©jRE«tf<sjn© 
ft ft a /) cr © j;^ i* h m ± t x at a ^ c 

^•ftfc«!)lCPE. P P *Z £ 0) X V * \s 7 < -> 

u ct a iw c o ^ x s a « w € do k. /: »s k *< tnt ft 

© t»i a tl tf 3f ^ -f ^§5bT^^;pJ^l/7 ■<■ 

> »a ti u ii hi © w la ft © tt ® m z § €- '-k >j -a u 

7 -r > f£ HJ ii (C It n U X , £ < © W ffl & U W :S tf 

#9. w/Jtffit^ijanT^aci^aiiibt. 

a 6 C ± E © tt 35 f ; * 7 -< h S S U X 6 ;K 'J 

^•U7^>tsp[g5 ujtrsn oj^er, - .« © 

affltO^XbttS/jtfftiBfiweaftlaSMJ;^ 

a ii < . />» o s in in c £> £ o . astfi-nicni 
c t ri a: u x * Tt m c ?i is o ^ . 
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7 £ to S * Jc -r"' a , «fSftfn£ : ti?5£R*-S 
L fc L ; * 7 -T h * '> ft < t b 0.05 % ( * 4c 3 

* 8 If] IC « (,> T , # 'J * 1/ 7 y > A as t U X 
U , ft 3? W IC tt # i) I f U > ( P E ) & ;K 'J 7* 
DtTU> (PP) *9i;iCt«iTS§, PE« 
«S«PE (ttffl 0.91 ~ 0.92). ifiSRPE 
(tt® 0.92 ~ 0.94), SK8PP (ttfi 0.94 
- 0.97), ifcttKISBKPE (ft?ffl>100 7J> 

:fl50K l J*l/7^>'t't: [ 5»4QafFf8S 
ny5SB*fi(4UT^6t'*7-f t> ( « T . ft 
!*itlt ; *7-<'hi:C^Ci:/*&&) CO S B U '> 
sit) 0.05 % ( «| * 5 $ > T^SCid!, <tj J 

>f£J&t*^tc,5«>&fi«tr:*7-r 3 £ a a a 

ft 0.03 ~!0%ft>iIUt»RiT-»t3 1 RhSi 

3!*&^<0*?^fcC7>tf na. A' />» £ 8 tl $- 
f T J 4 t t 7 -f S m 7 i> z t IZ J: 9 ta £ ± n 

l*tfCJ:9ffak:a!B0Xflr$CD«(£5-|f7&|a 

5 t" * 7 -f h*a«9-*Cttf9St:5TflEI-»^. 
*Ef»Ji:S$XB8l8ftfl§£*i73*HL,Xttfi 

(18) , H ( 1 Jt«2i) , { 2R) , 

6 ( 2 i A; U 4 ffi) <D£HCfJ:9iBtfrWc1«g: 
« 2 « ± <0 & K £ ^ ;t > W S X 5 0 X 0> 3 

•J :t 5 4 h tf .1? U * U 7 -f > IS J? {4 C - ft 5) K . 

K B tf H IE tf , »8JBtt*lRCOfc:>Ta/jCJE 
i*" <j n a ^ «c « « ? n x i.^* . 4c »j x- ffi m a 
n * t ^ v h^oegffra^^^ssawei 

!S6fiS5tlt:*^~<'f^<06ig£a(r, tg 3 U , - 
IIWCSoT. 0.01 %(&*£*?) A* Sfiftffl 

(afaatasfsir 4t'.t7-< -C ,-t > 2 » s 
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O^RjiniW 0.05 -~5%X<fc3, 20 6 !$ £ <D ft ffl 
ft CO IX ffi tt 1/ * 7 4 bO) S ft 3 X- 13 . fnj);pj 
rt^YVrt'VW ft !&tfQ3flCt7fcn re ASIC. 
'-tfV*U7-r>*JB(*ei{*<B1IStl. # is s «c * g 

ft®, « ;j h fi # « ft ic & tt a n a „ * r w r 

> JE » ?f a ^ 1 ieq/9 (S*8i?) K.hT-flO 

l£3r£ffiiUXl2A3?, X 3? . JtliYSt:^? 
-< ^ , SlSC A^f t-f f- , A-fi/i;»ti/t7-f l> 
Stfttraffaftf^^-fhtLTfflifvffn, -75, 

K fvAV-ff>5?/r«a(ft" : ^7-< ^tbTfSj 
in a n -5 „ ft E £) fc' * 5 -< t* u. X >j * \s y i y 
H ft ? Me tc s £ a n $ o x- tK * $ (7 8 f 15 <0 /J\ 

a ftRwa/rjg u x jj o . ^psa^a <oav> 10 

tfWWFOSttfttfjr^-f M»*tf#1Ci>*U7-< 
>^<Di5-ftftC4f ax-«5„ ±ffi<Of&*G£fcS 
* K W 2 ft S JC <0 4* V> ti <0 <fc 9 4F * O ^ . $ 

^7-<>a^(*tt, -saiasfHS (»trsn w: 
WOXJEftfttfiS^gj^JS^T^ct/r, ft » 73 
<0!f H5tS8k:«fc*?iZ40 5U/c c a5C$>??lCDg 

acouwco--K' > i^u7-f>«ji?{*j:ocoita5£a 

-<^><OSajf>IB8StU4«>X!J'>X«^, 1f7X 

*i£jettS9<7)Stt£>*fcx/j\at'!5ia/j;*>&<7) 

i>7-<>jajeu(osja^aco!5gwTE(7)5c<x 
^•5. n -r ^ y a /r isea/ <j (ss^a??. ) 

«±«>tf*7-<Mce»fTF;«*fiyftaRtox 
8 ( 1 8S ) , fi ( 1 a fc- tl 2 B ) . fiffl (2B) . 

83 ( 2 i A: W 4 a ) <0 £ OU* J:. 9 S3 n 1 g a 
t tt 2 Hi IX J: CD £ a -Sr -r ^ > « S X S » a ti x A' 
5 , Cn*/)Q«S5tlftLX, ?n(75*ft€-59&« 

"FtL, ^o^ncoDavispeffira) Si0//m 
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S 6 »5 <f 'X £ t> 0-05 % («fi*SV) 
-)'iatt'CS^b, »5^T-|!ientfiSS)$ 300 

u7^>^e»!s?tf-&„ &t a n s tnt 

X 5] £ I- ft * . 

* 7 -< h 12 ifl iS 0) Qfl < I5S 3 n fc 6 (D X #5 o X 

i'USUSS, v - h- , * 'J - T , /< y -T > ^ , 
7 < A>L. «ft £ , Jt-f>71/-->3>J/:U 
T fSJBttX 7 /I/ i* 6KJt: . 8 

fln, SfeStf £ U 9 b XK«ffi)*aj*S 
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« r M (V) i> . W .** i.i SI SI ff 3 € fcE ffl U T ft ^ , >j\ 
H tt tf 4 7 -f h«HW«CJ:"i)W'ft*tfaStO)«S 
250 1 ~ bOO Tl (2S5JBD31) 0/jQtt Ji fcWtf/I 
50" - 350- ) £3?fi6?$C!:tC<£9, » 

» a . /« « SS ttlfc 5 n rz ft ® t" * ? ■< V ») * *• -1-' 
•j;tu7-r>«E4:«a:y&i»ic, ?«^n<7) 

D av£ 10fi m iXT tClfl $/ U . 'J A V 7 -< > tfi X 
£ E <fc * „ C n U /« i» r3 iHfc 3 n t la iS8 f ^ ^ 

8 C ii j& 3 n 3 „ A> /> 3 M S 3 n A: la S t ; * 7 
h U , Ea»i:fcH>T'J><t£) 0. 05 % (**t ; 

^ ) t & a <t 3 6 n it x- m 

* , St, J /c W ^ U ? h 5 <& $ <0 8 H 0) ;K 'J 
^7Y>fflfit 300-C«T£>Sfil4X-»J?3 n 

±£E>*'J*U7*>JRMftiCU, Ra?)J:^<5 



R^a/ji. 3oot;uT<7)S(gi«<DMP?/jitf ax-* 

f*Sf|0)^ , J?rU7-f>J&«Mt/j5W5n* o 
AtfK8fll«r^?*a«ai:UX.-lC' - JX^U'>» 

J8 (tr>-f) . aSm<7)7-rA/A, t - 7\ ->- 

h . * 7 h- . 73. i * 7* a t u > » 
o/(7*>^, 7 /v a . t;7or>h ( « 
It) . 1AH83. t (73<eo@WO)§f2S, ->-i- 

t-ier ft raatf »] wan*. 

la '35 4fl < X" 3> 4 . 
(a) SH*0HiSt?* 7-< t-Sff/RJBax-fc* 

(&> taS«<D(8ajf WRC & i: B^iiSfS 

(c) -RdijT'/itscit^Tan/cRSMsa 



(d) a n. tn*«!> x '>£ < 5e /v £ ss'ffi * . 

(e) U7 -r >«)Ui*att^<ai;tSi*J0) 

(f) ffi£©iaMflK*«»r*fc<>K:;Ky*l''7 
-f>jS»Mctt»<oct«tf^ : 5'r h <d t6 ffi B w '> 
3 X T <tf = 

(Q) *KflBMUttWlCStE'C-»0,»»TCC 

n*---KU*U7-r>JS!&i*lCftR3t*X b * 
Rff]ff)«fHI5Ea^SX-U;--t< l J^U'7-f>FSIi5 
(iC0^ftT'laffi^(D-K"F«-^<S3'5^ o 

(h) *nm<nvi&x<J * ■< v £ # tt n ft & 
/j « a m e ft w. a '> x- &> a . 

4 ^ . * ft w © x« w c 'f. a n fc /j t: a st ii » a 

a » « A S T M G-210a^aci1SB5UX!7ft 
ht. iaia<7)BJ«i:LXUKH2 P0 4 (0.73 ) . 
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K 2 HP0 4 (0. 7? ) . Mb S 0 4 • 7 l-l 2 0 
(0. 7? ) . N H . N O 3 (I.Og ) , Na Ci 
(COOS 9 ) . F c S 0 4 • 7 H 2 O (0. 002 3 ) , 
Zn S 0 4 • 1 H 2 0 (0.002 3 ) , Mn S 0 4 • 
7 H 2 0 (0.001 3 ) , TJ* ( 15 3 ) , .Ti<fcC/H* 
1000«« J:Oftftl8J(l«-ffi/BUfc. KSSiStUTli 
Aspergillus niger (Arcc 9642) . Penicilliui 
funic.'losui (ATCC 9S44) . Chaetotiui 
globosut (ATCC 6205), Trichoderio . r-1 
(ATCC 9645 ) . Si J; IS Aureobas i d i ui oullulans 
(ATCC 9348 ) CO 5 tt £ ft] , C It 6 CO OS £ S ft fS 
HiLfc. S 13 U ffl ?4 3 K ( R.H. ) 85-95% T-30B 
ia^«iOTK»«ia!C0Sf«*"FKC05S(!5t:9JW 



T It o Tz . 

!f 86 K £ 

0 fScOEStf* o /c < £1^ 

1 nVrt"5:R»(10%aT) 

2 •? C L J? » ( 10-30% ) 

3 fifflNfc ( 30-60% ) 

'1 Ulf U < E» ( 60- 100 % ) 



2 % CO N a A3 Cu Z (Z-ASf *7YM 
( t (• 'J'JASSOASt'* 7-f h (Na Z > CO 
N a ' CO — 8B A 0 ' S (/ C u " T B ft U X 59 

«sst'^-fH snntR*era^t." IB « ic 
viLT' [ s-»coa;joa-&/>'x.Ti-5%i:so t t-5 

CU. fltllSJl? ( «JD*tt : i£S 240T: ± 10-C . 
II/) 110-120 «fiBBH10-N-12», fttl 

1. 5Aj / hr. 7. O i) x - 20rpi . ff JUS CO 2 ? y 
a-C05a (L) tg»(D)COlt L /' D -25) 
i;j:t;!;ii8(J*S?*HOPEt>'7-f7^>h 
■S-fFO. K ^ X d tt. £ ft 9 t8 C ii W U X 410f- 

® 15 tft c i.9 5 n Tz H 3 n t / 7 -r 7 > > f- 
co a IS P Wj % n t $ b CO r 55 r> Tz . z n 
* ff3 ^ T . HJf<7)7j8fi:j:9. SiS^Katl 
T CO >t jj * co a i' * Escherichia coii£6C/lC 
Staphylococcus aureus CO 9 SS £- fS f T X fig L> 

. zs ss m u . fniiiCKtti«nt«]<. n 

OHDPEi^^o^Vh (AS - 0.05 - 
0.16 % : Cu - 0.09 - 0.26 % ) b R ft S Ci 
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? *d 1C !A tfi /} CO 1? 4$ IC [ffl $ U X , « S 6 6 C/ tc « 
US CO it ai * co sH J # * fl ffl co ;K -4 u 7 -v > /£ JU 

t* it] ^ x x fis ? n fc . c n w t ffi co r> m ic ^ 

7 IZ . 

ffl t3 ; 81 « & ( 10 4 B / »! ) 1 * £ tt S ft 21 
S 33 Mt ( 100*3/ «* ) 9 •£ CO 4"V ii A 8 8? b , 

37TJ, 24!RB3fpffl £ tt . -f CO 0.1«££ 

Huellsr IlintonJS 1ft IC 2 ti 27X: , 
2*«rattlfcfls|Bt*fta!£lr, 

/c. 

HS:IB^S»?S (10 4 B/d) 1«£^»»1*H 
»SiS ( 100*?/«£ ) 9 rfCO^iiASJR L . 
30^, 24K5fSfPfB5 t! , ^ <0 O.le/^-'/T 
□ -WH « JttC t» 30"C , 48Mf!3»lt 

fir- « (* » M 4" b , ft U * «■ » /c „ 
J SIM 1 

^VKOKffWWlBiyft. HOPEtUia->3 
O U y 0 7. F 5012M ( M I 1 . 2 ) * »fj - -ft ft 
Htl tf H "7 4 V £ u x ti Dav- 2.3^m, 
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Ag -0.0827 % 
Cu -0.137% 


100 


100 
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/7 


Ag=0. 158% 
Cu --0.256% 


100 


100 



31 fis m 2 & t/ 3 

CO I. D P E l& B (* co ffl IC 08 T t> <0 V ft <5 . 3T Si 

Cu Z corirlftR* ( Dav- 2.3tc m : g**^ 
3.5S: ASt'*7-n>) ^^ff3?n. -7v. 3T 

«M3KWTi4Na Ag Zn ZCOSHftJR^ 
(Dav- Myn ; 3.8% : A - 2t'? 

7-f H /?'fim?n7c. cn^coCiStitf^^-c 
r-C0f£ft(t&)*u, LOPEICSUT 0.1-1% 
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«IE!ffllC<j6J:3lCKS3n, 7 ? '\ y ¥ - IC z 
MPl (fflffiiStJJ. 185* -lao "C : I50rp« : 13*)) 

ant. flenfci-awH&muiSK i so- ~ 
186 xr/c 2 ft is ^ t o 43^/ «' t- «j /i a n t a 
«20ai<7)Rts (wai«) tUKant, txn 

fiiH(DNa Ag Cu Z <fc N a A g Zn ZWfi 
ingStrtf^-CKDSfiHafflntj 0.1-1 %<nm 
m c sa £ a n /c . 

A tc ± ffi « K ft n tS * 70x 70 M ( # a 1 m ) K 

MKit. :njni^T, &)& <n x . 

ASTH G - 21<7)-/»yEiCJ:Og5fifiUfc„ SB2$«J:C/ 
S3iS!£Kff)ltl!!l5IU'J.V2W«n{ ) ?!itSii: 

iHT*t><7)r-c»io. ^rKDasa/twiaawift^i: 

4:<ln]-(7)f*S?!iCJ:03li«anfc o 

3! 2 K C S U » < A 0 - 31 P5> . C u =72 
?oi 5- § fi ? & N a Ag Cu Z - LDPEKSK 

( 2 - i ) r«»iuirsi/p. cn^oai 1 

Sa©Aj -330001. Cu - 61000«£- 

4 - 1 K » * T- a St ill a 0 X- £ < » tf <D R S tf 
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a 0 MCi t> c t tiv\m U . Na A 9 Cu z<t>k 
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T - 2 ' ij&UT - 4' £ K><n At tCu 
S tf] 'X CD & ;t; a II fp] n 6 (? '> r * * . 500 w « 
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fl/U-r-ttCWRUTfiiSaStfflfOKttttta 
» L Ac . £ f t> CD 3 - B L U 5 a £ $ <7) M » n V Ao 

o . c n ic « ft n t ; r> -r h u ^ ^ s n x c^>- 
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